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QUINOLINE DERIVATIVES AS ANTAGONISTS OF 



LEUKOTRI ENE D 



'4 



Field of Invention 



This invention relates to certain chemical compounds 
and their use as valuable pharmaceutical agents, 
particularly as lipoxygenase inhibitors and/or leukotriene 
antagonists possessing anti-inflammatory and anti-allergic 
properties . 



This invention relates to the compounds described by 
the general Formula I and to therapeutic compositions 
comprising as active ingredient a compound of Formula I: 



Summary of the Invention 



(R')n (R')n (H") r 




(R")n 



R, 



(C) c — D— (C) d — 



R 



R 



FORMULA I 
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where 

R' is independently hydrogen, 
alkyl, 
hydroxy, 
alkoxy, 
carboxy, 
carbalkoxy, 
halo , 
nitro , 
haloalkyl , 
cyano or 
acyl; 

R x is independently hydrogen, 
alkyl or 
aralkyl ; 

R is independently -{CH 2 ) x -X; -0(CH 2 ) x ~X(when not gerainal 
to A or B when A or B is 0); 
-S-(CH 2 ) x -X or -NR^fCH^-X 
where x is 0-3 and 
X is hydrogen, 
alkyl, 
aryl, 
hydroxy, 
alkoxy, 
acyl ami no , 
O 

-CNRiRi , 

-Li, 

-CN or 
tetrazolyl; 
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r" is hydrogen, 
hydroxy, 
alkoxy, 
halo, 

haloalkyl , 



-CH 2 -0-(CH 2 ) x -X; 



vicinal R groups together may be (CH 2 ) y - where y is 1-4, 
this forming a 3-6 membered ring; 

geminal R x and R groups together may form a spiro 
substituent, 

-(CH 2 ) Z -, where z is 2 to 5; 

geminal R x or R x and R groups may together form an 

CHR X 
II 

alkylidenyl substituent 
A is -0-, 

-S-, 

-SO-, 

-so -, 

-NRx "/ 

0 
-C-, 

R x 0 
-N-C, 

0 R x 

R x Ri 
-C = C- or 
a chemical bond; 
B is -0-, 

-s-, 

-NR ! - , 
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-C = C- or 

a chemical bond; 



a 


is 


0-2; 


where a+b 


= 1 or 


2; 


b 


is 


0-2; 


where a+b 


= 1 or 


2; 


c 


is 


0-3; 








d 


is 


0-3; 








n 


is 


0-2; 









Z is tetrazolyl, 

substituted tetrazolyl where the substituent may be 
alkyl, carboxyalkyl or carbalkoxyalkyl ; or 



and pharmaceutical^ acceptable salts thereof. 

The compounds of Formula . I contain at least three 
aromatic rings. For the purposes of this invention these 
may be designated as shov/n in Formula II. The substitution 
pattern of these rings along the chain with respect to each 
other is as follows. 




R 



where Y is -COORj_, 
-CN, 




(m„ (n-)„ (R")„ 




(C)c— 



B 



(C)d — z 



n 



R 



Ring I 



Ring II 

Formula II 



Ring III 
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The 2-guinolinyl position is preferred. 



The substitution pattern of the quinolinc ring, that is 
Ring I, is at the 2-position for extending the side chain. 
As this side chain progresses from the guinoline ring, the 
two phenyl rings, designated Ring II and Ring III may be 
substituted along the chain in the ortho, raeta or para 
positions with respect to each other and Ring II may also be 
substituted in the ortho, meta and para positions in respect 
to the quinoline ring. 

The preferred substitution pattern for Ring II is meta 
or para, that is: 




Ilia 



or 



on, 




R, 



Illb 



R 



Ring III however may be substituted equally in the 
ortho, metha or para positions, that is: 
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IVb 



|- A -f-0~ i i ,c " B " 

R R IVC 

Further preferred compounds of this invention are 
described by Formula V below: 



n- R" 




Formula V 

where one of R is -{CH^-X; -S-(CH 2 ) X ~X; 0-(CH 2 ) x -X 
(when not geminal to A or B when A or B is 0) ; 
-NRj-(CH 2 } x -X or one of R" is -CH 2 ~0- ( CH 2 ) X ~X; R 
or -CH-R; AND R' is hydrogen or halo. 
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The more preferred compounds of Formula V are those 

where 

Y is -COORj.; 

o 

-CN(R 1 ) 2 or 
tetrazolyl. 

In addition, the present invention relates to 
the method of using these compounds as lipoxygenase 
inhibitors and/or leukotriene antagonists possessing 
anti-inflammatory and anti-allergic properties. 

As employed above and throughout the disclosure, the 
following terms, unless otherwise indicated, shall be 
understood to have the following meanings: 

"Alkyl", either alone or with various substituents 
defined herein, means a saturated aliphatic hydrocarbon, 
either branched or straight chained. A "loweralkyl" is 
preferred having about 1 to about 6 carbon atoms. Examples 
of alkyl include methyl, ethyl, n-propyl, isopropyl, butyl, 
sec -butyl, t-butyl, amyl, hexyl, etc. 

"Alkoxy" refers to a loweralkyl-O-group. 

"Alkenyl" refers to a hydrocarbon having at least one 
point of unsaturation and may be branched or straight 
chained. Preferred alkenyl groups have six or less carbon 
atoms present such as vinyl, allyl, ethynyl, isopropenyl, 
etc. 

"Aralkyl" means an alkyl group substituted by an aryl 
radical. The preferred aralkyl groups are benzyl or 
phenethyl. 
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"Cycloalkyl" means a saturated monocyclic hydrocarbon 
ring having 3 to about 6 carbon atoms such as cyclopropyl, 
cyclohexyl, etc. 

"Acyl" means an organic radical derived from an organic 
acid by removal of its hydroxyl group. Preferred acyl 
groups are acetyl, propionyl, benzoyl, etc. 

"Halo" means a halogen. Preferred halogens include, 
chloride, bromide and fluoride. The preferred haloalkyl 
group is trif luromethyl. 

The compounds of this invention may be prepared in 
segments as is common to a long chain molecule. Thus it is 
convenient to synthesize these molecules by employing 
condensation reactions at the A, B and D sites of the 
molecule. For. this reason the present compounds may be 
prepared by art recognized procedures from known compounds 
or readily preparable intermediates. Exemplary general 
procedures are as follows. 
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where : 

R, R', R", R w a, b,.c, d, n, A, and B are as 
defined above; Z is -CN, -CON(R 1 ) 2 , -COO^ or tetrazolyl, 
and L is a leaving group, such as halo, tosylate, or 
mesylate. Where B is O or S, any base normally employed to 
deprotonate an alcohol or thiol may be used, such as sodium 
hydride, sodium hydroxide, tricthyl amine, sodium 
bicarbonate or diisopropyl/ethylamine . 

Reaction temperatures are in the range of room 
temperature to reflux and reaction times vary from 2 to 96 
hours. The reaction is usually carried out in a solvent that 
will dissolve both reactants and. is inert to both as well. 
Solvents include, but are not limited to, acetone, 
tetrahydrofuran, N , N-dimethyl formamide, dimethyl 
sulfoxide, dioxane and the like. 
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More specifically and for simplicity in defining this 
invention further, the following exmplary procedures are 
shown whereby certain R, R' ,R" and R x groups are shown as 
being hydrogen; a, b, c, and d are shown as being one. Of 
course many other combinations may be used in the practice 
of this invention. 



Reactions to form the 2-styryl linkage between the 
quinoline ring and ring II may be made at various stages of 
the synthesis. One such method is. to form the benzaldehyde 
of the right hand portion of the molecule whereby the A, B 
and Z linkage are initially formed with rings II and III. 
The benzaldehyde is then reacted with the guinoline to form 
the desired compound. 

(H-) n ^ ^ (R-)„ ^ 
o= ci r — ( f 1 - -1 - H A — fy b ~ f )c ~ ° H 

Ft, 
I 

0= CH _^j_ ^- A - i] b -Pj- (CJ e - UH ► 



ij- (C) 3 - a - (c, b -^ Hj_ ( L )c _ D _ 
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When the benzaldehyde (1) having an appropriate 
leaving group thereon is reacted with a phenol or thiophenol 
(2) in the presence of any strong base normally used to 
deprotonate in such reactions (such as K 2 C0 3 in NaH) the 
resultant aldehyde (3) is formed. This is usually carried 
out in an inert solvent at raised heat. When the latter 
compound (3) is reacted further with a compound of the 
formula L-CH 2 ~Z the chain is extended to form the desired 
right hand protion of the molecule (4). Heating of the 
aldehyde (4) with a substituted quinaldine in the presence 
of a dehydrating agent such as acetic anhydride produces the 
desired styryl product (5). 

It may also be of importance to condense the quinaldine 
with a benzaldehyde as above at an early stage of the 
synthesis and then build up the right hand- portion of the 
molecule from this point especially when the linkage at A is 
an oxygen or sulfur directly attached to the Ring II. 



(IV) n (in n 



CH, +- 0= CH 



(IV) n (M'Jn ( n ")n 



N 



("In 



CH=CH P -fl (C) a — AH 



A further method of forming the styryl bondage between 
the quinoline and ring II may be accomplished by reacting an 
appriopriate quinaldine with a strong base such as lithium 
hexamethyldisilazane (LiHMDS) in an inert solvent at low 
temperature followed — reaction of the resulting anion with 
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trimethylsilylchloride, or similar agent. This 
trimethylsilyl adduct is further deprotonated by reaction 
with a strong bse such as potassium hexamethyldisilazane 
(KHMOS) at low temperature in an inert solvent such as THF. 
The resulting anion is reacted with a suitable 
benzaldehyde(2.-4. ) at low temperature followed by warming 
to obtain the corresponding products. 

Further reactions may be carried out as previously described 
in order to obtain the desired compound of Formula I. 

In the case where B is SO or S0 2 then treatment of the 
thio compound with m-chlorobenzoic acid or sodium periodate 
results in the sulfinyl compound. Preparation of the 
sulfonyl compound may be accomplished by known procedures 



WO 89/12629 



PCT/US89/02692 



-13- 

such as dissolving the sulfinyl compound in acetic acid and 
treating with 30% K 2 °2' 

O 



Those compounds where B is -C- may be prepared by the 
following reaction sequence: 

R' R" 




Condensation of the aldehyde with 1, 3-propanedi thiol 
results in the dithiane compound. This may be carried out 
in chloroform at reduced temperatures (-20°C) while bubbling 
HC1 gas into the reaction mixture. The dithiane compound is 
then treated with N-butyllithium in nonpolar solvent at 
-78°C and then reacted with the substituted benzyl chloride. 
This results in addition of the Ring III to the* molecule. 
The dithiane moiety is then treated with a mercuric 
chloride - mercuric oxide mixture to form the complex which 
is then split off leaving the desired compound. 
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When B is -N - C- or -C - N- then condensation of the 
apid halide with the appropriate aniline will give the 
desired compound 



R' R" R" 




CH 2 BCH 2 CN 



R* R" R" 




Those compounds where B is -C = C- are prepared by 
reacting the appropriate aldehyde or ketone with a 
substituted Wittig reagent of the formula 



O R 
/ / 
CEtO) 2 - P - (C) - Z 

H 

where Z is cyano or carbalkoxy. 
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This may be carried out using normal Wittig reaction 
conditions. When the appropriate aldehyde or ketone is 
reacted with a Wittig reagent then condensation results in 
the formation of the double bond. This may then be reduced 
catalytically by known procedures such as Pd/C or any other 
suitable hydrogenating condition. 

The Vi.r-'-'ig reagent is prepared by known art recognized 
procedures such as reaction of triphenyl phosphine or 
diethylphosphone , with 'a substituted alkyl bromide followed 
by treatment with a strong organometallic or alkoxide base 
such as n-BuLi or NaOH results in the desired ylide. 

Of course this Wittig condensation may also take place 
when the Wittig reagent is formed on Ring II position of the 
molecule which is then condensed with the aldehyde from the 
Ring III portion. 




R 



+ i 1 
(C 6 H 5 ) 3 P-CH- 

Br 




R; 



n-BuLi 



+ Ri R 



BrLi R. 



R x R 

(C 5 H 5 ) 3 -P=C-(C) b - 



R; 
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-(C) b -C=o + Ph 3 -P=C-(C) a - 



R R R R 



R R R R. 

j-(c) a -i H -i H _ (( ; jb - 
• Ri Ri 

Ri. R 



(c 6 h 5 ) 3 p + B rcH-(c) d - ; 

R x 

(C 6 H 5 ) 3 P-CH-(c) d -j ^ 
Br~ R x 

+ ? x ?■• 
(C 6 H 5 ) 3 P-C -(C) d -J — >- 

BrLi R x 



R x R 

(C 6 H 5 ) 3 -P=i-(C) d -| 

Ri 



R i R 

(Eto) 3 P + BrCH-('c) d -j -> 



O R L R 
(EtO) P-CH-(C) d -j 

Ri 



O R 1 S 
(EtO) 2 P-C ~(C) d -j 
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The tetrazole may be formed from the nitrile at various 

stages of the synthesis by treatment with hydrazoic acid 

formed in situ from sodium azide and an acid. 

Purification of the intermediate products and of the 
final products may be carried out by standard techniques 
such as recrystalization by solvent or chromatographic 
methods . 

The products of this invention may be obtained as 
racemic mixtures of their dextro and levorotatory isomers 
since at least one asymmetric carbon atom may be present. 
When two asymmetric carbon atoms are present the product may 
exist as a mixture of two disastereomers based on syn and 
anti configurations. These diastereomers may be separated 
by fractional crystallization. Each diastereomer may then 
be resolved into dextro and levorotatory optical isomers by 
conventional methods. Chromatography methods also may be used. 

Resolution may best be carried out in the intermediate 
stage where it is convenient to combine the reacemic 
compound with an optically active compound by salt 
formation, ester formation, or amide formation, to form two 
disasteromeric products . If an acid is added to an 
optically active base, then two disastereomeric salts are 
produced which posses different properties and different 
solubilities and can be separated by fractional 
crystallization. When the salts have been completely 
separated by repeated crystallization, the base is split off 
by acid hydrolysis and the pure d and 1 acids are obtained. 

The present compounds form salts with acids when a 
basic amino function is present and salts with bases when an 
acid function, i.e., carboxyl, is present. All such salts 
are useful in the isolation and/or purification of the new 
products. Of particular value are the pharmaceutically 
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acceptable salts with both acids and bases. Suitable acids 
include, for example, hydrochloric, sulfuric, nitric, 
benzenesulfonic, toluenesulfonic, acetic, raaleic, tartaric 
and the like which are pharmaceutically acceptable. Basic 
salts for pharmaceutical use are the Na, K, Ca and Mg salts 
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Various substituents on the present new compounds , 
e.g., as defined in R, Rj and R 2 can be present in the 
s tar ting f compounds, added to any one of the intermediates or 
added after formation of the final products by known methods 
of substitution or conversion reactions. If the 
substituents themselves are reactive, then the substituents 
can themselves be protected according to the techniques 
known in the art. A variety of protecting groups known in 
the art, may be employed. Examples of many of these 
possible groups may be found in "Protective Groups in 
Organic Synthesis" by T. W. Green, John Wiley and Sons, 
1981. -For example, nitro groups can be added to the 
aromatic ring by nitration and the nitro group converted to 
other groups, such as amino by reduction, and halo by 
diazotization of the amino group and replacement of the 
diazo group. Acyl groups can be substituted onto the aryl 
groups by Friedel-Craf ts acylation. The acyl groups can 
then be transformed to the corresponding alkyl groups by 
various methods, including the Wolf f-Kishner reduction and 
Clemmenson reduction. Amino groups can be alkylated to form 
mono and dialkylamino groups; and mercapto and hydroxy 
groups can be alkylated to form corresponding ethers. 
Primary alcohols can be oxidized by oxidizing agents known 
in the art to form carboxylic acids or aldehydes, and 
secondary alcohols can be oxidized to form ketones. Thus, 
substitution or alteration reactions can be employed to 
provide a variety of substituents throughout the molecule of 
the starting material, intermediates, or the final product. 

The compounds of the present invention have potent 
activity as leukotriene antagonists and as such possess 
therapeutic value in the treatment of inflammatory 
conditions and allergic responses such as anaphlaxis and 
asthma . 
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Protocol for SRS-A (slow reacting substance of 
anaphylaxis) Antagonists 

Leukotrienes , the products of the 5 -lipoxygenase 
pathway of arachidonic acid metabolism, are potent 
contractile agents with a variety of smooth muscle 
preparations. Thus, it has been hypothesized that the 
leukotrienes contribute significantly to the pathophysiology 
of asthma. This protocol describes an in vitro assay used 
to test compounds which specifically antagonize the actions 
of leukotrienes. 

Peripheral strips of guinea pig lungs are prepared and 
hung in tissue baths (Metro #ME-5505, 10 ml) according to 
the published procedure - (Proc. Nat'l. Acad. Sci. , U.S.A. 
Volume 77, pp. 4354-4358, 1980). The strips are thoroughly 
rinsed in Assay Buffer and then connected with surgical silk 
thread support rods from the tissue baths. The rods are 
adjusted in the baths and the strips connected to the 
pressure transducers (Grass FT 103 or Gould US-3). The 
tissue baths are aerated with 95% oxygen - 5% carbon dioxide 
and maintained at 37°C. The assay buffer has been made as 
follows: for each liter of buffer the following are added 
to approximately 800 ml of water distilled in glass-6.87 g 
NaCl, 0.4 g MgS0 4 «7H 2 0, and 2.0 g D-glucose. Then a 
solution of 0.368 g CaCl 2 »H 2 0 in 100 ml glass-distilled 
water is slowly added to the buffer. Sufficient water is 
added to adjust the volume to 1 liter, and the solutin is 
aerated with 95% oxygen - 5% carbon dioxide. Usually 10 
liters of buffer are used for an experiment with 4 tissues. 
After the tissues have been repeatedly washed and allowed to 
equilibrate in the tissue bath, they are challenged with 1 
M histamine. After maxium contractions have been obtained, 
the tissues are washed, and allowed to relax back to 
baseline tension. This histamine challenge procedure is 
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repeated at least 1 to 2 more times to obtain a repeatable 
control response. The average response to 1 M histamine for 
each tissue is used to normalize all other challenges. 

Responses of each tissue to a predetermined concentra- 
tion of leukotriene are then obtained. Usually test 
compounds are examined initially at 30 M on resting tension 
of the tissues without any added agonist or antagonist to 
determine if the compound has any possible intrinsic 
activity. The tissues are washed and the test compound is 
added again. Leukotriene is added after the desired pre- 
incubation time. The intrinsic activity of the compounds, 
and their effect on leikotriene-induced contractions are 
then recorded. 

The results- of this test for the compounds of the this 
invention indicates that these compounds are considered to 
be useful leukotriene antagonists. 

Inhibitions of ( 3 H)-LTD 4 Binding Membranes from Guinea 
Pig Lung. 

A. Preparation of the Crude Receptor Fraction : 

This procedure was adapted from Mong et al. 1984). 
Male guinea pigs are sacrificed by decapitation and their 
lungs are quickly removed and placed in a beaker containing 
ice-cold homgenization buffer. The lungs are separated from 
connective tissue, minced with scissors, blotted dry and 
weighed. The tissue is then homogenized in 40 volumes (w/v) 
of homogenization buffer with a Polytron at a setting of 6 
for 30 seconds. The homogenate is centrifuged at 1000 x g 
for 10 minutes (e.g. 3500 RPM, SS-34 Rotor). The supernate 
is filtered through two layers of cheese cloth and 
centrifuged at 30,000 x g for 30 minutes (e.g. 18,500 RPM 
SS-34 Rotor), after which the resulting pellet is 
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resuspended in 20 volumes of assay buffer by hand 
homogenization using a Dounce horaogenizer. The final pellet 
is resuspended in 10 volumes of assay buffer and kept at 4°C 
until use. 

B. Binding Assay : 

Each assay tube (16 x 100 mm) contains the 
following: 

490 ijlL Assay Buffer 
10 yX Test compound or solvent 
100 uL 3 H-LTD 4 lea. 17,500 DMP) 
400 u.L Protein preparation 

Incubations are done at 25 °C for 20 minutes in a 
shaking water bath. Reactions are started by the addition 
of the protein preparation. At the end of the incubation 
time, 4.0 ml of cold wash buffer is added to the tube. 
After being vortexed, the contents of the tube are 
immediately poured over a Whatman 'GF/C Filter ( 25 mm 
diameter) which is sitting in a vacuum manifold (e.g., 
Millipore Model No. 3025 manifold) to which a partial vacuum 
is applied. The filters are immediately washed with an 
additional 15 ml of cold buffer. The filters are 
transferred to 7 ml plastic scintillation vials to which 6.0 
ml of appropriate scintillation fluid (e.g., Scintiverse) is 
added. After being allowed to quilibrate for 4-6 hours, the 
readioactivity is counted with a liquid scintillation 
counter appropriately set for tritium. 

The required control assay tubes include the following: 

(a) Total Binding : No test compound is added; buffer 
is substituted. 

(b) Non-Specific Binding : . Non-labeled ligand is added 
at a concentration of 1 M. 
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(c) Solvent Controls : If test compound is dissolved in 
a solvent, controls for both Total Binding and Non-Specific 
Binding containing solvent but no compounds are required. 

The results of this test indicate that the compounds 
for this invention exhibit valuable properties which are 
useful in the treatment of inflammatory conditions and 
allergic responses. 

The compounds of the present invention can be 
administered to a mammalian host in a variety of forms 
adapted to the chosen route of administration, i.e., orally, 
or parenterally. Parenteral administration in this respect 
includes administration by the following routes: 
intravenous, intramuscular, subcutaneous, intraocular, 
intrasynovial, transepthelially including transdermal, 
opthalmic, sublingual and buccal; topically including 
opthalmic, dermal, ocular, rectal and nasal inhalation via 
insufflation and aerosol and rectal systemic. 

The active compound may be orally administered, for 
example, with an inert diluent or with an assimilable edible 
carrier, or it may be enclosed in hard or soft shell gelatin 
capsules, or it may be compressed into tablets, or it may be 
incorporated directly with the food of the diet. For oral 
therapeutic administration, the active compound may be 
incorporated with excipient and used in the form of 
ingestible tablets, buccal tablets, troches, capsules, 
elixirs, suspensions, syrups, wafers, and the like. Such 
compositions and preparations should contain at least 0.1% 
of active compound. The percentage of the compositions and 
preparations may, of course, be varied and may conveniently 
be between about 2 to about 6% of the weight of the unit. 
The amount of active compound in such therapeutically useful 
compositions is such that a suitable dosage will be 
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obtained. Preferred compositions or preparations according 
to the present invention are prepared so that an oral dosage 
unit form contains between about 50 and 300 mg of active 
compound. 

The tablets, troches, pills, capsules and the like may 
also contain the following: A binder such as gum 
tragacanth, acacia, corn starch or gelatin; excipients such 
as dicalcium phosphate; a disintegrating agent such as corn 
starch, potato starch, alginic acid and the like; a 
lubricant such as magnesium stearate; and a sweetening agent 
such as sucrose, lactose or saccharin may be added or a 
flavoring agent such as peppermint, oil of wintergreen, or 
cherry flavoring. When the dosage unit form is a capsule, 
it may contain, in addition to materials of the above type, 
a liquid carrier. Various other materials may be present as 
coatings or to otherwise modify the physical form of the 
dosage unit. For instance, tablets, pills, or capsules may 
be coated with shellac, sugar or both. A syrup or elixir 
may contain the acitve compound, sucrose as a sweetening 
agent, methyl and propylparabens a preservatives, a dye and 
flavoring such as cherry or orange flavor. Of course, any 
material used in preparing any dosage unit form should be 
pharmaceuticals pure and substantially non- toxic in the 
amounts employed. In addition, the active compound may be 
incorporated into sustained-release preparations and 
formulations . 

The active compound may also be administered 
parenterally or intr aperitoneally . Solutions of the active 
compound as a free base or pharmacologically acceptable salt 
can be prepared in water suitably mixed with a surfactant 
such as hydroxypropylcellulose . Dispersion can also be 
prepared in glycerol, liquid polyethylene glycols, and 
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mixtures thereof and in oils. Under ordinary conditions of 
storage and use, these preparations contain a preservative 
to prevent the growth of microorganisms. 

The pharmaceutical forms suitable for injectable use 
include sterile aqueous solutions or dispersions and sterile 
powders for the extemporaneous preparation of sterile 
injectable solutions or dispersions. In all cases the form 
must be sterile and must be fluid to the extent that easy 
syringability exists. It may be stable under the conditions 
of manufacture and storage and must be preserved against the 
contaminating action of microorganisms such as bacteria and 
fungi. The carrier can be a solvent or dispersion medium 
containing, for example, water, ethanol,- polyol (for exmple, 
glycerol, propylene glycol, and liquid polyethylene glycol, 
and the like), suitable mixtures thereof, and vegetable 
oils. The proper fluidity can be maintained , for example, 
by the use of a coating such as lecithin, by the maintenance 
of the required particle size in the case of dispersion and 
by the use of surfactants. The prevention of the action of 
microorganisms can be brought about by various antibacterial 
and antifungal agents, for example, parabens, chlorobutanol, 
phenol, sorbic acid, thimersal, and the like. In many 
cases, it will be preferable to include isotonic agents, for 
example, sugars or sodium chloride. Prolonged absorption of 
the injectable compositions of agents delaying absorption, 
for example, aluminum monostearate and gelatin. 

Sterile injectable solutions are prepared by 
incorporating the active compound in the required amount in 
the appropriate solvent with various of the other 
ingredients enumerated above, as required, followed by 
filtered sterilization. Generally, dispersions are prepared 
by incorporating the various sterilized active ingredient 
into a sterile vehicle which contains the basic dispersion 
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medium and the required other ingredients from those 
enumerated above. In the case of sterile powders for the 
preparation of sterile injectable solutions, the preferred 
methods of preparation are vacum drying and the freeze 
drying technique which yield a powder of the active 
ingredient plus any additional desired ingredient from 
previously sterile-filtered solution thereof. 

The therapeutic compounds of this invention may be 
administered to a mammal alone or in combination with 
pharmaceutic ally acceptable carriers, as noted above, the 
proportion of which is determined by the solubility and 
chemical nature of the compound, chosen route of 
administration and standard pharmaceutical practice. 

The physician will determine the dosage of the present 
therapeutic agents which will be most suitable for 
prophylaxis or treatment and it will vary with the form of 
administration and the particular compound chosen, and also, 
it will vary with the particular patient under treatment. 
He will generally wish to initiate treatment with small 
dosages by small increments until the optimum effect under 
the circumstances is reached. The therapeutic dosage will 
generally be from 0.1 to 100 M/day or from about 0.1 mg to 
about 50 mg/kg of body weight per day and higher although it 
may be administered in several different dosage units. 
Higher dosages are required for oral administration. 

The compounds of the present invention may be prepared 
by the following representative examples. 
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EXAMPLE 1 



2-(2-( 4-Acetoxyphenyl)ethenvl) quinoline 

A solution of 25g of p-hydroxybenzaldehyde and 28ml of 
quinaldine is 100ml of acetic anhydride are heated at 130°C 
overnight. The reaction mixture is concentrated in vacuo and 
then passed through a flash silica gel column slurry packed 
with hexanes and eluted with 15% acetone in hexanes. 
Concentration of the desired fractions gives a yellow solid 
which is recrystalized from Et 2 0/hexanes to give 
2-(2-(4-acetoxyphenyl)ethenyl)quinoline (M.P. 127-128°C) . 



When p-hydroxybenzaldehyde in the above procedure is 
replaced with p-mercaptobenzaldehyde or 
m-hydroxybenzaldehyde then the products 'prepared are 
2- ( 2- ( 4 -acetyl thiophenyl ) etheny 1 ) quinoline or 
2- ( 2- ( 3 -acetoxyphenyl ) ethenyl ) quinoline . 

EXAMPLE 2 
a- { ?.— ( Ouinolin-2-yl ) etheny l ) phenol 

To a suspension of 28. 2g of 2- ( 2- ( 4-acetoxyphenyl) - 
ethenyl) quinoline in 500ml of methanol is added 2.58g 
(0.25 equiv.) of Na 2 C0 3 . This is stirred for 24 hours at 
room temperature. To this reaction mixture is then added 
200ml of pH7 buffer (25% NH^OH) and the precipitate that 
forms is filtered off, washed with methanol and dried to 
give 4-[2-(quinolin-2-yl)ethenyl]phenol (M.P. 268-270°C). 
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When 2-(2-(4-acetoxyphenyl)ethenyl)g^iinoline in the 
above procedure is replaced. with 
2- ( 2- ( 4-acetylthiophenyl ) ethenyl ) guinoline or 

2- ( 2- (3-acetoxyphenyl) ethenyl) guinoline then the products 
prepared are 4-( 2- (quinolin-2-yl) ethenyl) mercaptobenzene or 

3 - ( 2 - ( guino lin- 2 -y 1 ) ethenyl ) pheno 1 . 



EXAMPLE 3 

2- f 2- ( 4- ( 2- f Ouinolin-2-vl) ethenyl) phenoxvmethvl) phen oxv') pro- 
pionic acid 

A. ethvl 2 - f 2 -methyl ph p-noxv ) prop ionate 

A mixture of 10. 8g (0.1 mol) of o-cresol, 18. lg 
(0.1 mol) of ethyl 2-bromopropionate, and 14. 5g of K 2 C0 3 in 
50ml of DMF is heated at 70 °C for 3 days. The reaction 
mixture is poured into HjO, and extracted with ethyl 
acetate. The organic solution is dried and evaporated to 
give ethyl 2- (2-methylphenoxy) propionate which is used 
directly in the next step . 

B. ethvl 2- r?.-bromomethvlphenoxv) propionate 

A mixture of 6g (0.029 mol) of ester obtained from 
step A 7 5.6g (o.031 mol) of N-bromosuccinimide and lOOmg of 
benzoyl peroxide in 100ml of CC1 4 is heated to reflux while 
irradiated with a sun-lamp , for 1 hour . The reaction mixture 
is cooled down and filtered to dryness to give ethyl 
2- (2-bromomethylphenoxy) propionate which is used directly in 
the next »step . 

C. ethvl 2- f 2- (4- ( 2- ( guinolin-2-vl) ethenyl) phenoxymethyl ) - 
phenoxy ) propionate 
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To a solution of 1.3g(5.23 mmol) of 
4-[2-(quinolin-2-yl) ethenyl] phenol and 1.5g (5.23 mmol) of 
the bromide from step B in 90ml of 8:1 - acetone:DMF is 
added 1.52g (10.97 mmol, 2.1 equiv) of K 2 C0 3 . The mixture is 
refluxed overnight, then partitioned between EtOAc and 
H 2 0. The organics are dried, filtered, and concentrated in 
vacuo . This is then purified by flash column chromatography 
to give ethyl 2- ( 2-( 4- ( 2-guinolin-2-yl ) ethenyl )phenoxy- 
methyDphenoxy) propionate as a yellow oil which is used 
directly in the next step. 

D. 2-(2-(4-( 2- (guinolin-2-yl) ethenyl) phenoxymethyl) - 
phenoxy) propionic acid 

To a solution of 1.20g (2.65 mmol) of the ester 
from step C in 25ml of EtOH is added 10ml (10.0 mmol, 3.75 
equiv) of IN NaOH. The mixture is stirred for 1 hour at room 
temperature which time the mixture is acidified to pH ~ 4 
using IN HCl. A precipitate forms which is filtered off and 
recrystallized from hot MeOH-Et 2 0 to afford 

2-(2-(4-(2-( quinolin-2-yl ) ethenyl ) phenoxymethyl ) phenoxy ) pro- 
pionic acid in the form of a bright orange crystalline solid 
(M.P. = 201°-203°C) . 



When 4- ( 2- (quinolin-2-yl) ethenyl) phenol of Step C above 
is replaced with 4-( 2-(quinolin-2-yl)ethenyl)mercaptobenzene 
or 3-(2-(quinolin-2-yl)ethenyl)phenol, then the products 
prepared are 2- ( 2- ( 4- ( 2- (guinolin-2-yl) ethenyl ) phenyl- 
thiomethyl) phenoxy) propionic acid or 2- ( 2- ( 3- ( 2- ( quinolin- 
2-y 1 ) ethenyl ) phenoxymethyl ) phenoxy ) propionic acid . 

EXAMPLE 4 

When quinaldine of Example 1 is replaced by 
7-chloroquinaldine or 7-bromoquinaldine and the procedures 
of Examples 1-3 are followed, then the products prepared are 
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2- ( 2- ( 4- ( 2- ( 7-bromoquinolin-2-yl ) ethenyl ) phenoxymethyl) phen- 
oxy) propionic acid 

2- ( 2- ( 4- ( 2- ( 7 -chloroquinolin-2-yl) ethenyl ) phenoxymethyl ) phe- 
noxy) propionic acid 

2 - ( 2 - ( 4 - ( 2 - ( 7-bromoquinolin-2-yl ) ethenyl ) phenylthioraethyl ) - 
phenoxy) propionic acid 

2 - ( 2- ( 4 - ( 2- ( 7-chloroquinolin-2-yl ) ethenyl ) phenylthioraethyl ) - 
phenoxy) propionic acid 

2 - ( 2- ( 3 - ( 2 - ( 7-bromoquinolin- 2 -yl ) ethenyl ) phenoxymethyl ) phen- 
oxy) propionic acid 

2-( 2- ( 3 - ( 2- (7-bromoquinolin- 2 -yl) ethenyl) phenoxymethyl) phen- 
oxy) propionic acid 

EXAMPLE 5 

o- (4- (2- (7-chloroquiiioltTi-2-yl) ethenyl) -2- ( 3-carboxypropoxy) pheTioxyroethyl) - 
phenoxyacetic acid 

A. 2-carboxymethoxybenzyl alcohol 

A mixture of 2-hydroxybenzyl alcohol (0.5 mol) , 
a-chloroacetic acid (0.5 mol). and solid sodium hydroxide 
(1.0 mol) in water (1 L) is heated at reflux for 6h. After 
this time the solution is cooled to ambient temperature and 
acidified to pH 4 with a 10% solution of hydrogen chloride 
in water. The product crystalizes from the acidified 
solution and is isolated and dried by filtration to give 
2-Carboxymethoxybenzylalcohol which is used directly in the 
next step. 
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.B. 2-carbomethoxymethoxybenzyl alcohol 

2-Carboxymethoxybenzyl alcohol (0.4 mol) is added to a 
saturated solution of hydrogen chloride gas in dry methanol 
(800 mL). This mixture is refluxed for 8 hours after which 
2-carbomethoxymethoxybenzyl alcohol is isolated by removal 
of the solvent and used directly in the next step. 

C. 2-Carbomethoxymethoxybenzyl chloride 

Thionyl chloride (0.48 mol) is added to an ether 
solution (1 L) containing 2-carbomethoxymethoxybenzyl 
alcohol (0.4. mol), and a small amount of dimethylf ormanide 
(0.5 mL) . The reaction is stirred at ambient temperature for 
12 h, after which it is evaporated and the residue diluted 
again with ether (1 L). This ether solution is washed with 
2% sodium hydrogen carbonate solution (3X's) and then dried 
(magnesium sulfate). The solvent is removed to give 
2-carbomethoxymethoxybenzyl chloride which is used directly 
in Step E. 

D. 3-carbomethoxypropoxy-4-hydroxybenzaldehyde 

Sodium hydride (0.3 mol of an 80% dispension in mineral 
oil) is rinsed with dry tetrahydrofuran and stirred in dry 
dimethylsulf oxide (300 mL) until all of it is dissolved. 
3 , 4-Dihydroxybenz aldehyde (0.15 mol) in dimethylsulf oxide 
(50 mL) is added dropwise to this solution and stirred for 
an additional hour after addition is complete. To the 
solution containing the dianion of the dihydroxybenzal- 
dehyde methyl 4-bromobutyrate (0.15 mol) is added. 

After reaction is complete the solution is poured into 
water and the pH adjusted to 4. The acidified aqueous layer 
is extracted with ethyl acetate (3X's) and the ethyl acetate 
extracts washed with water (SX's) and dried (MgSO ). The 
solvent is removed to give 3-carbomethoxypropoxy-4- 
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hydroxybenzaldehyde which is used directly in Step E. 

E. 3-carbomethoxvpropoxy-4- ( 2- ( carbomethoxvmethoxy ) - 
phenyl ) me thvloxybenz aldehyde 

A mixture of 2-carbomethoxymethoxybenzyl chloride (0.1 
mol) and 3 -carbomethoxypropoxy- 4 -hydroxybenz aldehyde (0.08 
mol) in 8:1- acetone: dimethylformamide (900 mL) is refluxed 
with anhydrous potassium carbonate (0.1 mol). When the 
reaction is complete, the cooled reaction mixture is 
filtered and evaporated. The resulting oil is diluted with 
ethyl acetate and washed with water (6X's). The dried ethyl 
acetate solution is absorbed on silica gel and eluted 
through a column of flash silica (500g) with a mixture of 
ethyl acetate-, petroleum ether. Condensation of the 
appropriate fraction gives 3-carbomethoxypropoxy-4-(2- 
(carbomethoxymethoxy) phenyl )methyloxybenzaldehyde which is 
used directly in the next step. 

F. methyl o- ( 4- (2- (7-chloroquiiiolin-2-yl) ethenyl) -2- ( 3-carboTnethoxy- 
propoxy)phenoxymethyl)pheTioxyacetate 

The phosphonate ester derived from 
2-chloromethyl-7-chloroguinoline (0.05 mol) is added to a 
tetrahydrofuran (200 mL) suspension of sodium hydride (0.05 
mol of an 80% dispension in mineral oil). When gas evolution 
ceases 3-carbomethoxypropoxy-4- ( 2- ( carbomethoxymethoxy ) - 
phenyl >me thy loxybenzaldehyde (0.05 mol) is added and the 
mixture stirred at ambient temperature. Upon consumption of 
the aldehyde the reaction mixture is evaporated, then 
diluted with ethyl acetate and washed with water. The ethyl 
acetate solution is dried and evaporated to give methyl 

0- (4- (2- C7-chloroquinolin-2-yl) ethenyl) -2- (3-carbomethoxypropoxy) - 

phenoxymethyl) phenoxy acetate . 
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G. o-(4-(2-(7-chl 0 roquin 0 lin-2-Yl)eth S nvl)-2-C3-carboxypro P ox y)- 
phenoxymethypphenoxyacetic acid 

r 

The diester from Step F (0.03 mol) is dissolved in 
absolute ethanol (200 mL) and to this solution is added IN 
sodium hydroxide solution (90 mL) . More ethanol is added (ca 
100 mL) to complete the solution of the diester. This 
mixture is stirred at ambient temperature until all of the 
diester is converted to the diacid which is isolated by 
evaporation of the reaction mixture and suspension of the 
resulting solids in water. The aqueous basic suspension is 
acidified to P H 4-5 by the additon of 10% hydrogen chloride 
solution. The resulting solid is filtered and is dried then 

recrystallized to give pure 0 -(4-(2-(7-chloroquinolin-2-yl)ethenyl- 
2-(3-carboxypropoxy)phenoxymethyl)phenoxyacGtic acid. 



When 2-hydroxybenzyl alcohol is replaced by 
3-hydroxybenzyl alcohol in Example 5 then the corresponding 
intermediate products are prepared and specifically 
m -(4-(2-(7-chloroquinolin-2-yl)ethenyl)-2-(3-carboxypropoxy)ph«ioxy- 
methyDphenoxyacetic acid. 

EXAMPLE 6 

s- f 2 - ( 4- ( 2- ( T H nolin-2-y] l pHip.t>v1 ) phennxvmef hyl ) benzyl ) tetr- 
azole 

n o-^- f 9-f T iinolin-2-y ^ethenvl)ph P nnxymethyl)ben Z yl 
chloride 

A solution of 2.5g (10.11 mmol) of 
4-(2-(quinolin-2-yl)ethenyl)phenol, 5.3g (30.33 mmol, 3 
equiv.) of K 2 C0 3 in 100 mL of 8:1 - acetone-.DMF is refluxed 
for 24 hrs. The mixture is poured into ice-water and allowed 
to stand for 1 1/2 hours. The precipitate that forms is 
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filtered off, redissolved in EtOAc, dried, and concentrated 
in vacuo . The crude product is purified by flash column 
chromatography to afford 2-(4-(2-(quinolin-2-yl)ethenyl)- 
phenoxymethyl) benzyl chloride in the form of a yellow 
crystalline solid: (M.P. 127° - 128° C) . 

B . 2- ( 4- ( 2- ( guinolin- 2-yl ) ethenyl ) phenoxymethyl ) - 
benzylnitrile 

A mixture of 1.9g (4.9 mmol) of 2-(4-(2-(guinolin- 
2-yl) ethenyl) phenoxymethyl) benzyl chloride 1.5g (22.3 mmol, 
2eguiv) of K.CN, and lOOmg of adogen 464 phase transfer 
catalyst in 70 mL of toluene and 70 mL of H 2 0 is refluxed 
for 24 hours. THe reaction mixture is partitioned between 
EtOAc and H 2 0. The organic layer is separted, dried and 
concentrated in vacuo to afford a brown precipiate. 
Recrystallization from CH 2 Cl 2 -pet ether gives 
2- ( 4- ( 2- ( guinolin-2-yl ) -ethenyl ) phenoxymethyl ) - 
benzylnitrile in the form of an orange-beige crystalline 
solid: (M.P. 204° - 206°C) . 

C. 5- f 2- ( 4- ( 2- ( guinolin-2yl ) ethenyl ) phenoxymethyl ) benzyl ) - 
tetrazole 

A solution of 1.2g (3.19 mmol) of 2- ( 4- ( 2- (guinoiin- 
2-yl) -ethenyl) phenoxymethyl) benzylnitrile 4.1g (63.07 mmol, 
20eguiv) of NaN 3 , and 3.4g (63.07 mmol, 20 equiv) of NH 4 Cl 
in 20 mL of DMF is heated at 110 °C for 5 days under inert 
atmosphere. The reaction mixture is poured into ice water 
and allowed to stand for 1 hour. The precipiate that forms 
is filtered off and redissolved in CH 2 C1 2 . To this is added 
IN NaOH and the sodium salt that forms is filtered off. The 
salt is redissolved into hot H 2 0, then acidified to pH ~ 4 
using IN HCl. The precipitate that forms is filtered off, 
triturated with hot MeOH, and filtered to afford 5- (2- 
( 4- (2-guinolin-2-yl) ethenyl ) phenoxymethyl ) benzyl) tetrazole 
as a beige crystalline solid: (M.P. = 191° - 196°C). 
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EX AMPLE 7 



? -h Yrtr QX v-3-( ^-r. a rboxvet h Y Hthio)-3-r7-f4-f7-f7-c.hloroqt,i- 

nn1in-2-vl)et ^n Y 1 ^henoxy met . hyl ) ph enyUpropianic acid 

A> ethvl 2 , 3-oxido-3- ( 2-bro mnTnP.thvlBhpnvl )vrovi nnate 

To a solution of. 5g (41.61 mmol) of o-tolualdehyde and 
5 lg (41.61 mmol) of ethyl-2-chloroacetate in 10mL of EtOri 
at 0°C is added dropswise a solution of 0.96g (41.61 mmol) 
of Na in 40 mL of EtOH over a period of 15 minutes. The 
mixture is then stirred at room temp for 3 days. The 
reaction mixture is partitioned between Et.,0 and H 2 0. The 
organics are dried and concentrated in vacuo to give * . 2g of 
the crude epoxide as a yellow oil. This crude oil is 
redissolved in 100 mL of CCl 4 and to this is added 7.41g 
(41.61 mmol) of NBS and 20mg of benzoyl peroxxde as a 
radical initiator. The reaction mixture is refluxed under a 
high intensity lamp for lh. The reaction is cooled to 0°C 
and the precipitate filtered off. The filtrate is 
concentrated in vacuo to give a yellow oil which is purged 
by flash column chromatography to give ethyl 
2 3-oxido-3-(2-broniomcthylphenyl-propionatc in the form of a 
yellow oil which is used directly in the next step. 

n rthy1 o | ,.^^n-3-(2-(4 - ^-f7-chloroguinolin-2-yl)- 
pthenvl ) phennxvmethYl ) pheny l ) propionate 

A mixture of 4- ( 2- ( 7-chloroquinolin-2-yl) ethenyl ) - 
phenol (0.01 mol), ethyl 2,3-oxido-3-(2-lro»o»ethylphenyl)- 
propionate, and 0.012 mol of in 50 mL of DMT is heated 

at 70°C overnight. The reaction mixture is poured into H 2 0, 
extracted with ethyl acetate. The organic layer is 
separated, dried and evaporated to dryness. Purification by 
flash chromatography gives ethyl 2 , 3-oxido-3- [ 2- ( 4- ( 2- 
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( 7-chloroguinolin-2-yl ) ethenyl ) phenoxymethyl ) phenyl ) propio- 
nate . 

C. ?-hvdroxy-3 - j { 2-carboxvethyl ) thio V - 3 - [ 2- ( A- (2- (7-chloro- 

quinolin-2-YH ethenyl)pheno3cvmeth yl)phenyl]propionic acid 

A solution of ethyl 2,3-oxido-3-(2-(4-(2-(7-chloro- 
quinolin-2-yl ) ethenyl ) phehoxymethyl ) phenyl ) propionate ( 5 
nonol), ethyl mercaptopropionate (5 mmol); Et 3 N (5 mmol) in 
15 mL of MeOH is stirred at room temperature for 3 days. The 
reaction mixture is treated with 5 mmol of sodium methoxide 
overnight and then poured into H 2 0 and extracted with EtOAc. 
The organic solution is dried and evaporated to dryness, and 
the residue purified by flash chromatography. The ester is 
then hydrolyzed with NaOH solution, acidified with IN HCL 
solution, which after purification by flash chromatography 
gives 2-hydroxy-3-( (2-carboxyethyl) thio) -3-[2-(4-(2-(7- 
chloroquinolin-2-yl) ethenyl) phenoxymethyl ) phenyl] propionic 
acid. 

EXAMPLE 8 

3-f2- ( 3- ( ?- f 7-chloroguinolin-2-vl) ethenyl) phenyl) - 1-hydroxy- 
-2- C ( 2-carboxvethyH thio) eth vllphenoxyacetic acid 

3- r 2- ( 3- ( 2- (7-chlorocminolin- 2 -yl) e thenyl) phenyl) -1- 
C2-carbomethmcvethYl)thlo-2-hvdroxYeth Ynphetioxyacetlc 
acid 

A . 3 - f carbomethoxymethoxv) benzyldiethylphos phonate 

Triethyl phosphonate (0.2 mol) is added to a toluene 
solution of 3-carbomethoxymethoxybenzylchloride (0.2 mol) 
and the mixture is heated at reflux. Upon the consumption of 
the chloride, the cooled reaction mixture is washed with 
dilute hydrogen chloride solution then bicarbonate solution 
and brine. The toluene solution is dried (magnesium sulfate) 
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and evaporated to give 3- (carbomethoxymethoxy) benzyl 
diethylphosphonate which is used directly in the next step. 

B . 3 - ( 2- ( 3 - ( carbomethoxymethoxy) phenyl ) eth envl ) benzaldehyde 

The diethyl phosphonate from step A (0.18 mol) is added 
to sodium hydride (0.18 mol of an 80% dispersion in mineral 
oil) suspended in tetrahydrof uran (400 mL) . After the 
cessation of gas evolution 1,3 dif ormylbenzene (0.25 mol) is 
added in one portion to the reaction mixture. This solution 
is stirred until all the phosphonate is consumed then the 
solvent is removed and the residue diluted with ethyl 
acetate. The ethyl acetate solution is washed successively 
with dilute hydrogen chloride solution, sodium bicarbonate 
solution and brine. The dried ethyl acetate solution is 
evaporated and the residue applied to a column (0.5 Kg of 
flash silica gel. The mono-olenf ination product 3-(2-(3- 
( carbomethoxymethoxy) phenyl )ethenyl) benzaldehyde is isolated 
by elution with a mixture of ethyl acetate and petroleum 
ether and this is used directly in the next step. 

c . 3- ( 1 , 2-oxido-2-( 3-carbomethoxvmethoxv phenvl) ethyl) - 
benzaldehyde 

m-Chloroperbenzoic acid (0.11 mol) is added to a cooled 
(~10°C) dichloromethane solution (300 mL) of 3- (2- (3- 
( carbomethoxymethoxy) phenyl )ethenyl) benzaldehyde (0.1 mol) 
in the presence of solid sodium bicarbonate (ca ~5g). The 
reaction is mantained at 10»C for several hours then allowed 
to thaw to ambient temperature to reach completion. The 
dichloromethane solution is filtered, then washed twice with 
dilute sodium bisulfite solution follwed by saturated 
potassium carbonate. The organic layer is dried (magnesium 
sulfate) and evaporated to give 3-(l,2-oxido-2-(3-carbo- 
methoxymethoxyphenyl)ethyl)benzaldehyde which is used 
directly in the next step. 
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n. 3-( l-( (2-carbomethoxvethvl)thio)-2-hydroxy -2-(3-carbo- 
methoxymethoxvphenvl ) ethyl ) benzaldehyde 

3 _( i-hvdroxy-2- ( ( 2-carbomethoxyethyl) thio) -2- ( 3-car bomethox- 
vmethoyphenvl ) ethyl ) benz aldehyde 

The epoxide of Step C (0.08 mol) and methyl 3-thiolpro- 
pionate (0.08 mol) in dichloromethane (300 mL) are stirred 
at ambient temperature. Thin layer chromatography reveals 
the presence of two products upon completion of the 
reaction. After removal of solvent the products are 
separated by flash chromatography with mixtures of ethyl 
acetate and petroleum ether to obtain 3- ( 1- (( 2-carbomethoxy- 
ethyl) thio ) -2-hydroxy-2- ( 3-carbomethoxymethoxyphenyl ) ethyl ) - 
benzaldehyde and 3- ( l-hydroxy-2- ( ( 2-carbomethoxyethyl ) thio ) - 
2- ( 3-carbomethoxymethoyphenyl) ethyl) benzaldehyde . 

E. 7-chloroauinolin-2-yl-methvldiethylphosphonate 

The diethylmethylphosphonate of 2-chloromethyl-7- 
chloroguinoline is prepared by refluxing equimoiar amounts 
of 2-chloromethyl-7-chloroquinoline and triethylphosphonate 
in toluene. Upon completion of the reaction the cooled 
toluene solution is washed with water dried and evaporated 
to give 7-chloroquinolin-2-yl-methyl-diethylphosphonate 
which is used directly in Steps F and H. 

F. methyl 3- T 2- ( 3- ( 2- ( 7-chloroguinolin-2-yl) ethenyl) - 
phenyl) l-hvdroxv-2- ( ( 2-carbomethoxyethyl) thio ) ethyl] - 
phenoxyacetate 

The phosphonate derived from 2-chloromethyl-6-chloro- 
quinoline from Step E (0.02 mol) is added to a suspension of 
sodium hydride (0.04 mol from an 80% dispersion in mineral 
oil) in tetrahydrofuran. Upon cessation of gas evolution 
3- ( 1- ( ( 2-carbomethoxyethyl ) thio ) -2 -hydroxy- 2- ( 3-carbomethox- 
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y-methoxyphenyl) ethyl )benz aldehyde (0.02 mol) is added and 
the mixture stirred at ambient temperature until consumed. 

The t'erahydrofuran solution is evaporated and the 
residue diluted with ethyl acetate. The ethyl acetate 
solution is washed with dilute hydrogen chloride solution 
and saturated sodium bicarbonate. After drying (magnesium 
sulfate) methyl 3- [ 2- ( 3- ( 2- ( 7-chloroguinolin-2-yl) ethenyl) - 
phenyl ) -l-hydroxy-2- ( (2-carbomethoxyethyl)thio)ethyl]- 
phenoxyacetate is isolated by removal of the solvent. 

G- 3- r 2- ( 3- ( 2- ( 7-chlorocruinolin-2-yl ) ethenyl ) phenyl) -1- 
hvdroxv-2-( C2-carboxyethvl )thio) ethvl Iphenoxyacetic acid 

To an ethanolic solution (100 mL) of the diester from 
Step F (0.01 mol) is added IN sodium hydroxide solution (30 
mL). This mixture is stirred at ambient temperature until 
all of the diester is converted to' the diacid. The product 
is isolated and purified by first removing the solvent then 
resuspending the solidified residue in water. This basic 
suspension is then made acid (pH 4 to 5) with dilute 
hydrogen chloride solution and the resulting solid isolated 
by filtration and air dried. This is then purified further 
by recrystallization to obtain pure 3- [ 2- ( 3- ( 2- ( 7-chloro- 
quinolin-2-yl)ethenyl)phenyl)-l-hydroxy-2-((2-carbox y ethyl) 

thio) ethyl Iphenoxyacetic acid. 

H. mfifchvl 3 -r2-f W2-(7-chlo roauinolin-2-y1 ) ethenyl ) phenyl ) 
1 - ( 7-c.arbomethoxyethyl) thio-2-hy droxye thyl ] phenoxyacet ate 

Following the procedure of Step F but replacing 
3- ( 1- ( ( 2-carbomethoxyethyl ) thio ) -2-hydroxy-2- ( 3-carbomethox 
ymethoxyphenyl) ethyl )benzaldehyde with 3- ( l-hydroxy-2- (( 2- 
carbomethoxyethyl) thio) -2- ( 3-carbomethoxymethoxyphenyl) - 
ethyl )benzaldehyde the product prepared is methyl 3- [2- 
( 3- ( 2- ( 7-chloroguinolin-2-yl) ethenyl ) phenyl) -1- ( ( 2-carbo- 
methoxyethyl ) thio ) -2-hydroxy ) ethyl ] phenoxy ) acetate . 
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Xm i - j- f 3 - ( 2 - r 7 -chloroau inol in- ?, -yl ) ethenyl ) ph eny 1 ) - 1- f 2 - 
rarhoxymethnvvftthvll t n i o-?.-hydroxyethyl 1 phenoxyacetic acid 

Following the procedure of Step G but replacing methyl 3 
[2-(3- (2- (7-chloroquinolin-2-yl) ethenyl) phenyl) l-hydroxy-2- 
((2-carbomethoxyethyl)thio)ethyl]phenoxyacetate with methyl 3 
[2-(3-(2- ( 7-chloroguinol in-2-yl ) ethenyl ) phenyl ) -1- ( 2 - 
carbomethoxyethyl) thio-2-hydroxyethyl ] phenoxyacetate the 
product prepared is 3- [ (3- (2- (7-chloroquinolin-2- 
yl) ethenyl) phenyl) -1- (2-carboxymethoxyethyl) thio-2- 
hydroxyethyllphenoxyacetic acid. 



WO 89/12629 



PCI7US89/02692 



-41- 

EX AMPLE 9 



ethvl 4- ( 2- ( 4- ( 2- ( 7-chlorocruinolin-2-vl ) ethenyl ) phenoxy- 
methyl ) phenoxv) -4-carbethoxyb utyrate 

4_ (2 -(4-(2-( 7-chlorocruinolin-2-yl ) ethenyl ) phenoxymethyl ) phe- 
noxv) -4-carboxybutvric acid 

A . ethvl 4-carbethoxy-4-( 2-methvlphenoxy )butyrate 

A mixture of o-cresol (0.1 mol) and diethyl 
2-bromoglutarate (0.1 mol) and (0.11 mol) in 50 mL of 

DMF are heated at 70 °C overnight. The reaction is poured 
into water and extracted with ethyl acetate. The organic 
solution is washed with water, 0.1 N NaOH solution, dried 
and evaporated to give ethyl 4-carbethoxy-4- ( 2-methyl- 
phenoxy)butyrate which is used directly in the next step. 

B. 2-11. 3 -dicarbethoxvpropoxy) benzyl bromide 

A mixture of ethyl 4-carbethoxy-4- ( 2-methylphenoxy ) - 
butyrate (0.05 mol) and NBS (0.055 mol) and 150 mg of 
benzoyl peroxide in 150 mL of CCl 4 is refluxed and shined 
with a sun lamp for 2 hours. Filtration and evaporation of 
solvent gives 2-(l,3-dicarbethoxypropoxy) benzyl bromide 
which is used without purification. 

c . ethvl 4- ( 2- ( 4- ( 2- ( 7-chloroguinolin-2-yl ) ethenyl ) phenoxy- 
methyl ) phenoxv) -4-c arbethoxybutyrate 

4- ( 2- ( 4- ( 2- ( 7-chloroauinolin-2-vl ) ethe nvl ) phenoxymethyl ) phe- 
noxv) -4-carboxvb utvric acid 

A mixture of 4- ( 2- (7-chloroquinolin-2-yl) ethenyl) phenol 
(0.01 mol) and 0.011 mol of K 2 C0 3 in 50 mL of DMF are heated [; 
at 70 "C overnight. The reaction mixture is poured into water 



WO 89/12629 



PCT/US89/02692 



-42- 

followed by extraction with ethyl acetate. The organic 

solution is washed with water, dried and evaporated to 
r 

dryness . 

The crude product is purified by column chromatography 
to give ethyl 4-(2-(4-(2-(7-chloroguinolin-2-yl)ethenyl)- 
phenoxymethyl)phenoxy)-4-carbethoxybutyrate. The ester is 
treated with IN NaOH solution (30 mL) in dioxane overnight. 
The reaction mixture is then acidified, and purified by 
flash chromatography which gives 4-(2-(4-(2-(7-chloro- 
quinolin- 2 -yl ) e thenyl ) phenoxyme thyl ) phenoxy ) - 4 - c arboxybutyr- 

ic acid. 

EXAMPLE 10 

When the procedure of Example 9 is followed and diethyl 
2-bromoglutonate is replaced by the compounds of Table I 
below, then the corresponding product is prepared. 

Table I 

diethyl 2-bromomalonate 
diethyl 2-bromosuccinate 
diethyl 2-bromoglutarate 
diethyl 3-bromoglutarate 
diethyl 2-bromoadipate 
diethyl 3-bromoadipate 

ethyl 2 -bromo- 2 -dimethylace tamidoacet ate 
ethyl 2-bromo-3-dimethylacetamidopropionate 
ethyl 2-bromo-4-dimethylacetamidobutyrate 
ethyl 2-bromo- 5 -dime thylacetamido valerate 
ethyl 3 -bromo- 4-dimethylacetamidobutyrat e 
ethyl 2-bromo-5-dimethylacetamidovalerate 
ethyl 3-bromo-5-dimethylacetamidovalerate 
ethyl 4-bromo-5-dimethylacetamidovalerate 
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EXAMPLE' 11 

When the procedure of Example 3 is follwed and 
2-bromopropionate is replaced by the compounds of Table IV 
below, then the corresponding product is obtained. 

Table IV 

ethyl 2-broraoacetate 
ethyl 2-bromopropionate 

ethyl 2-bromobutyrate, ethyl 3-bromobutyrate 

ethyl 2-bromovalerate 

ethyl 2-bromo-3-methylvalerate 

ethyl 3 -bromo valerate 

N,N-dimethyl-2-bromopropionamide 

N,N-dimethyl-2-bromobutyramide 

N , N-dimethyl- 2 -bromovaleramide , 

N , N-dimethyl- 3 -bromovaleramide 

When methyl 4 -bromobutyrate of Example 5, Step D is 
replaced by the compounds of Table IV above, then the 
corresponding product is prepared. 

EXAMPLE. 12 

When the procedures of Example 3, 9, 10 and 11 are 
followed and o-cresol is replaced by the compounds of Table 
II below, then the corresponding product is prepared. 

Table II 
o-cresol, m-cresol, p-cresol 

o-mercaptotoluene, m-mercaptotoluene , p-mercaptotoluene 
3 -hydroxy- 4 -carbe thoxytoluene 
3-hydroxy-4-dimethylcarbamyl toluene 
3 -hydroxy- 4 -dime thylcarbamylme thy ltoluene 
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3 -hydroxy- 5 -dimethylcarbamylmethoxy toluene 

3-mercapto-4-carbethoxytoluene 

3 -mercapto- 4-dimethylcarbamyltoluene 

3_mercapto-4-dimethylcarbamylmethyltoluene 

3- mercapto-5-dimethylcarbaraylmethoxytoluene 

methyl 4-methylsalicylate, methyl 3 -methyls alicylate 

When the procedure of Example 3 is followed and 
0-cresol is replaced by 5-methylresorcinol, 

4- methylresorcinol or methylhydroquinone , then the 
corresponding products are prepared. 

EXAMPLE 13 

When p-hydroxybenzaldehyde of Example 1 is replaced 
with the compounds of Table III below, then the 
corresponding product is prepared when following the 
examples of this invention. 



Table III 



o-hydroxybenzaldehyde , o -mere aptobenz aldehyde 

m-hydroxybenzaldehyde , xn-mcrc aptobenz aldehyde 

3 -methyl-4-hydroxybenzaldehyde 

3 -carbethoxy-4-hydroxybenz aldehyde 

3-carbethoxymethoxy-4-hydroxybenzaldehyde 

2 -carbethoxyme thoxy- 4-hydr oxybenz aldehyde 

3 -carbethoxyethoxy- 4 -hydroxybenz aldehyde 

3 -dimethylcarbamylmethyl- 4 -hydroxybenz aldehyde 
3-dimethylcarbamylethoxy-4-hydroxybenzaldehyde 
3-dimethylcarbamylethylthio-4-hydroxybenzaldehyae 
3-dimethylcarbamylethylamino-4-hydroxybenzaldehyde 

EXAMPLE 14. 

V-ai-r3-(3-U- (guitiolin-2-yl) athenyl) phenoxy) benzyl"! -1- [N , N- 
dimethylcarbamyethylthio Methyl) t hio) propionic acid 
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A. 3-ri-carbomethoxyethylthio-l-(N,N-diethylcarbainyl- 

eth ylthio ) methyl ] benzaldehyde 

A solution of isophtaldehyde (0.1 mol), N,N-dimethyl 
3-mercaptopropionamide (0.1 mol)', thiolacetic acid (0.1 mol) 
and p-tosic acid (0.01 mol) in 100 mL of CH 2 Cl 2 are stirred 
for 24 hr. The reaction mixture is washed with water, dried 
and evaporated to dryness. The crude product is purified by 
flash chromatography. The product thus obtained (0.05 mol) 
is treated with 0.05 mol of sodium methoxide in the presence 
of 0.06 mol of methyl acyrlate in 50 mL of methanol. After 
evaporation of solvent, the crude product is purified by 
flash chromatography to give 3- [l-carbomethoxyethylthio-l- 
(N , N-diethylcarbamyle thylthio ) methyl ] benzaldehyde . 

B . 3-ri-carbomethoxyethylthio-l-(N,N-diTnethy lcarbamylethyl- 
thio) methyl! benzyl chloride 

The aldehyde obtained from Step A (0.05 mol) is 100 mL 
of EtOH is treated with 0.02 mol of NaBH 4 at 5°C for 1 hr. 
Excess hydride is decomposed with dilute acid followed by 
extraction with ethyl acetate. The organic solution is dried 
and evaporated to dryness. The crude product thus obtained 
is 50 mL of CH 2 C1 2 is treated wtih thionyl chloride to give 
3-[l-carbomethoxyethylthio-l-(N,H-dimethylcarbamylethylthio)- 
methyllbenzyl chloride which is used directly xn the ne.t 

step. 

c _ 3_((i-f3-(3-(2-(qulnolin-2-yl)ethenyl)phe noxv)henzvn-l-lN,N- 
d-imethvlcarbamvlethylthio1methyl)thi o)nropionic acid 

A mixture of 4- ( 2- ( quinolin-2-yl) ethenyl) phenol (0.01 
mol), the benzyl chloride derivative of Step B (0.01 mol) 
obtained above and K.CC^ (0.012 mol) in 50 mL of DMF is 
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heated at 50 °C overnight. The reaction mixture is poured 
into water and extracted with ethyl acetate. After 
evaporation of solvent, the crude product is purified by 
flash chromatography. The purified compound is then 
hydrolyzed with 1.1 equiv of NaOH solution for 2hr. The 
reaction mixture is then acidified and extracted into ethyl 
acetate. The organic solution is dried and evaporated to 
dryness. Purification by flash chromatography gives 

3-C (1- E3- (3- U" (quinolin-2-yl) ethenyL)phenoxy)benzyl]-l- [N, N- 
dimethylcarbamylethylthiolmethyl) thio) propionic acid . 

When 3-mercaptopropionate in Step D is replaced by the 
compound of Table V then the corresponding product is 
prepared. 

Table V 

ethyl 3-mercaptopropionate 
methyl 2-mercaptopropionate 
methyl 3-mercaptopropionate 
methyl 4-mercaptobutyrate 
methyl 3-mercaptobutyrate 

2- mercapto-N , N-dimethylpropionamide 

3 - raercapto-N , N-dimethylbutyr amide 
3 -mercapto-N , N-diethylpropionamide 

When N,N-dimethy 3-mercaptopropionamide in Step A is 
replaced by the compounds of Table VI the corresponding 
product is prepared. 

Table VI 

N,N-dimethyl-2-mercaptoacetamide 
N , N-dimethyl- 3 -mercaptoacetamide 
N,N-diethyl-3-mercaptoacetamide 
N , N-dimethyl-4-mercaptobutyramide 
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When thiolacetic acid in Step A is replaced by the 
compound of Table VII the corresponding product is obtained. 

r 

Table VII 

thioacetic acid 

3- thiopropionic acid 

4- thiobutyric acid 
3-thiobutyric acid 
2-thiopropionic acid 

When the procedure of Example 14 is followed and the 
starting materials are selected from Tables VI and VII then 
the corresponding product is obtained. 

EXAMPLE 15 

When quinaldine of Example 1 is replaced by the 
quinolines of Table VIII below, then the corresponding 
product is. obtained throughout this application. 

Table VIII 



quinaldine 

5- chloroquinaldine 

6- chloroquinaldine 

7 - chloroquinaldine 

6- bromoquinaldine 

7 - br omoquina ldine 
7-fluoroquinaldine 

6 - f luoroquinaldine 

5 - tr if luor omethyl 

7 - tr if luor omethyl 

6 , 7-dechloroquinaldine 

6 - me thylquinaldine 

7- 5 -buty lquinaldine 
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•RV AMPLE 16 

The following compounds of this invention are prepared 
according to the methods described above using analogous 
reaction condition and starting materials, which are 
commercially available or prepared according to known 
literature procedures. 

cis- [ 4-(2-(Quinolin-2-yl)ethenyl)-S'-(tetrazol-5-yl)]stilbene 
(M.P. 189-193°C) 

CALC : C, 77.79? H, 4.77; N, 17.44 

FOUND : C, 74.52; H, 4.93; N, 16.88 
CALC: C, 74.45; H, 5.05; N,. 16.69 (as Hydrate) 

trans-[4- (2- (Ouinolin-2-yl) ethenyl) -3 '-(tetrazol-5-yl) ]- 

stilbene 

(M.P. 165-169 °C) 

CALC: C, 77.79; H, 4.77; N, 17.44 

FOUND: C, 72.67; H, 4.81; N, 16.99 

CALC: C, 72.88; H, 5.17; N, 16.34 (as 1.5 Hydrate) 

5- (2- [4- (2- (7-Chloroquinolin-2-yl) ethenyl) phenoxymethyl] - 

benzyl) tetrazole (M.P. 245 °C) 

CALC: C, 68.80; H, 4.44; N, 15.43 

FOUND: C, 60.28; H, 4.58; N, 13.70 

CALC: C, 60.41; K, 5.26; N, 13.55 (as 3.5 Hydrate) 
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We Claim: 

1. A compound of the formula 
("")„ 



v R R, Ri 

«^>-f-*-f-D-^ 



(C)d- Z 



where 

R' is independently hydrogen, 
alkyl, 
hydroxy, 
alkoxy, 
carboxy, 
carbalkoxy, 
halo, 
nitro, 
haloalkyl , 
' cyano or 
acyl ; 



R x is independently hydrogen, 
alkyl or 
aralkyl ; 

R is independently -(CH 2 ) X -X; -0( CH 2 ) x ~X( when not gemii 
to A or B when A or B is 0) ; 
-S-(CH 2 ) X -X or -NR^CH^-X 
where x is 0-3 and 
X is hydrogen, 
alkyl, 
aryl, 
hydroxy , 
alkoxy, 
acylamino, 
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0 

-CNRjRi , 

0 
H 

-CORi , 
-CN or 
tetrazolyl; 

r" is hydrogen, 
hydroxy, 
alkoxy, 
halo , 

haloalkyl, 
-CH 2 R; . R or 
-CH 2 -0-(CH 2 ) x -X; 

vicinal R groups together may be (CH 2 ) y - where y is 1-4, 
this forming a 3-6 member ed ring; 

geminal R x and R groups together may form a spiro 
substituent, 

-(CH) z -> where z is 2 to 5; 

geminal R x or R x and R groups may together form an 

CHR i; 
it 

alkylidenyl substituent 
A is -O-, 

-S-, 

-SO-, 

-so -, 

-NR X -, 

o 
II 

-c- , 

Ri P 
i '/ 

-N-C, 

0 R x 
II I 
-C-N-, 
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or 



a chemical bond; 



-S-, 
-NR X - , 

-C = C- or 

a chemical bond; 

a is 0-2; where a+b = 1 or 2; 
b is 0-2; where a+b = 1 or 2; 
c is 0-3; 
d is 0-3; 
n is 0-2; 



Z is tetrazolyl, 

substituted tetrazolyl where the substituent may be 
alkyl, carboxyalkyl or carbalkoxyalkyl; or 



-C-Y 



where Y is -COOR x , 
-CN, 



-CN(Ri) 9 , 



-CNHSO^i or 
-ORi ; 

and pharmaceutically acceptable salts thereof." 

2 A compound according to Claim 1 where the substitution 
of the side chain is at the 2-position of the quinolme 
ring. 

3. a compound according to Claim 2 where one of R is 
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where on of R is -(CH 2 ) X -X; -S-(CH 2 ) X -X; -0-(CH 2 ) x -X 
(when not geminal to A or B when A or B is 0) ; 
-NR 1 -(CH 2 ) JC -X or one or R" is -CH 2 -0- (CH 2 ) X -X 
-CH 2 R; and R' is hydrogen or halo 

4. A compound according to Claim 3 where Y is 
Y is -COORj.; 

0 

-CN(R X ) 2 or 
tetrazolyl. 

5. A compound according to Claim 4 where R' is 7-bromo or 
7-chloro. 

6. A compound according to Claim 4 which is 3- ( (l-[3- (3- (2- 
(quinolin-2-yl) ethenyl) phenoxy) benzyl ] -1- [N, N- 
dimethylcarbamylethylthio ] methyl )thio) propionic acid. 

7. A compound according to Claim 5 which is 3- ( (l-[3- (3- (2- 
(7-bromoquinolin-2-yl) ethenyl) phenoxy) benzyl] -1-[N, N- 
dimethylcarbamylethylthio] methyl )thio) propionic acid. 

8. A compound according to Claim 5 which is 3-( (l-[3- (3- (2- 
(7-chloroquinolin-2-yl) ethenyl) phenoxy) benzyl] -1-[N,N- 

• dimethy Icarbamylethylthio] methyl )thio) propionic acid. 

9. A compound according to Claim 5 which is 3-((l-[3-(3-(2 
( 7 -chlor oguinol in-2 -y 1 ) ethenyl > phenoxy )benzyl]-l-[N,N- 
diethylcarbamylethylthio] methyl) thio) propionic acid. 

10. A compound according to Claim 5 which is 3-[2-(3-(2-(7- 
chloroquinolin-2-yl) ethenyl) phenyl) -1- (2-carboxymethoxy 
ethyl) thio-2-hydroxyethyl]phenoxyacetic acid. 

11. A compound according to Claim 4 which is o-[4-(2- 
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(quinolin-2-yl) ethenyl) -2- (3-carboxypropoxy) - 
' phenoxymethy 1 ] -phenoxy acetic acid . 

12. A compound according to Claim 5 which is 4-(2-(4-(2-(7- 
chloroquinolin-2-yl)ethenyl)phenoxymethyl)phenoxy-4- 

carboxybutyric acid. 

13 A compound according to Claim 5 which is 2-hydroxy-3- ( (2- 
carboxyethyl)thio)-3-[(2-(4-(2-(7-chloroquinol 1 n-2- 
yl ) ethenyl ) phenoxymethy 1 ) phenyl ] propionic acid . 

14. A compound according to Claim 5 which is 3- [2- (3- (2- (7- 
chloroquinolin-2-yl) ethenyl) phenyl) -l-hydroxy-2- ( (2- 
carboxy ethyl) thio) ethyl ]phenoxyacetic acid. 

15 A method for the treatment of hypersensitive ailments in 
humans and mammals comprising administering thereto an 
effective amount of a compound of the formula according 
to Claim 1. 

16. A pharmaceutical composition wherein the active 
ingredient is a compound according to Claim 1 in 
admixture with a pharmaceutical carrier. 
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